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Abstract 



A SAW filter includes a first SAW resonator (21 , R1 A, R1 B) having a pair of 
terminals and a predetermined resonance frequency (frp), the first SAW 
resonator being provided in a parallel arm (24) of the SAW filter. A second 
SAW resonator (23) has a pair of terminals and a predetermined resonance 
frequency (frs) approximately equal to a predetermined antiresonance 
frequency of the first SAW resonator (fap). The second SAW resonator is 
provided in a series arm (24) of the SAW filter. An inductance element (25, L1) 



is connected in series to the first SAW resonator. 
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[0 0 8 0] HI 2 £D#;fr5cfc5fC, Lftft*0*ft 
< *T * £, ****** ^55MHz ffi*»*$I©«JjE 

£5fc4nHtl/T&£o 

[0 0 8 1] ft*, LOW*. ^©ttttfclSUT 

[0 0 8 2] H7OfCKTO***<D7^Jt<?10>» 
(MR. HI 2*116 8Tit$D<l:S?) fl 

[0 0 8 3] HI 2*, **aWO7^W6 0©ai 
»tt 0*6 5) £fl*CD7-f/U*<Baa«tt G*6 8) 

)V9 \Z Jt^T, *«I 7 5 T^T<£ 3 
<, *W7 6T*T<fc5«tM«»©»JE*iW<, 
L*fc$cSJ7 7-c*T<fc5K:«*^«^;:t^^*. 
[0 0 84] HI *mm 1511 H 1 1 CD#tt«H» 

[0 0 8 5] 8 1ttt55y^^, 8 2tt7^ 
n*??-?* 8 3»7-XtLTiW*lTW, 

[0 0 8 63 -fe^S**/***— $>8 ltt7;!^:HZ7 
$y^HT*D, 1M>0*5. 5X4mm* ©iftStf* 
1. 5mmt/^K 

[0 0 8 7] ifl)t7S7^/t*;^8 ltliAuM 
(DnWfc?* 4-i-8 4-6^lT*5, 

[0 0 8 8] 7^^y^8 2tt, LiTaOs @T 
afeD, *'fXI42Xl. 5mm } OJS^j^O. 5mmT 

[0 0 8 9] C©7^^y^8 20jiaii:, 
10 0, mn&&H0tim. WAl-2?6Cu, H 
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[0 0 9 0] ^fc?/;!/*^:^ 2©gJB!Ctt, 
r^>^«fiLm z^OflMHMWPa 5-i, 
8 5^X^07^^8 5-3, 8 5-4, 8 5-s 

COO 9 1] 8 6-i-8 6- s i^>f><>^m 
0, AlXteAu&T&O, «#2 5jim<frT*&, * 

[0 0 9 23 Z<D5%. 7-ft8 6.i, 8 6-ilJMB 
1 l*0DiI#JM6 l<D-«6 1 a&t£6 1 b*mm- 
% 0 

[0 0 9 33 7-fiT8 6-.«T-Xffl*«SB^8 4-»t 
8 5-3 fc©rcfcSWLT«»K 7^8 6-4teflitf>7- 

^8 6-s KtflJfcr-XffiSffi*^ 8 4-b £8 S-s£<D 

[0 0 9 4] ZOV-iVS 6-i~8 
2. 0mm<t&K 

[0 0 9 5] CcOJ:-5tt, IH<Tft^7<irttKWSM> 
[0 0 9 6] 2*U#W>:?**0M« OtS : 8 

«Rj|a)Pi9 9i:Ei) t^nn ±e<DtM-V8 

6- 8 , 8 6-4, 8 6-5^>^^>X««)lnH^ 

So 

[0 0 9 7] 4T\H<0-f>?29>Z*%%Tc*b\Z\tZ. 
nTtt^*»T*?). IKft* £04 O&tf04 1 

[0 0 9 8] Z<0^\ZVX, 01 l*tfH>^*> 
XLi , La , Ls *ffi$tfrZ>* 

[0099] ohm 2) mi $\t*mi<om2$mm 

\ZUZWG&W6L7 4 )W 9 0 £^fo 

[oioo] m*. 01 i\zi*?mfmfttMfcr2>i& 
[o i o i] umms i tooxM^R* oiagA 

t 8 0 w mT&£. 
[0 1 0 23 M#lffi6 2tC*i> ^IIRuM>^^ 

[0 1 0 3] #«B«RiittHPfiA» *tl2 0/zmW 

So 

[0 10 4] mp^Ap ^n^As <to^<, hp 

&As ©1. 5fiTe&£. 

[0 10 5] fcfc, #«SgR« &tfRiAG9#&N, , N 
» te&KlOOT&CK ^U>o 

[0 10 6] C07>fM9OH 01 7*K &9 IT 



(9) #§§¥5- 1 8 3 3 8 0 

16 

[0 10 7] £<DS3S8rt$££6 ST^THl \<D74 

\z, izm9 2t?^r cfc^tc> 

[0 10 8] 01 8tt, H160i*O7^;^CDii 
[0 10 9] fnfgi (A) te> 01 6^-T.fc^lCL^ 

to$nrv^®^ S4 2^rj:^^L^jn$nT 
i<? s ) fc*rr*3fc?W#MB<0Hn* (At ) oitA, / 

a s mmv^&mo>mm^ir . 

[0 110] #«^«IJEEStt, 4nH^>^^>X 

L#ttjnsnTv>*»&fctt, «92t*T»<i:a 

[0 111] 018 (B) fcL Ap /As tjliS 

[0 112] IHWII1 4nHCD-T>y^^>XL 

20 -f >?29>ZL&maZnT\,*te\,*&&\Z\Z. S&9 6 

[0 1 1 3] 01 8 (A) , (B) £TF<Z)£<tat 

[0 114] <DM?TO6 2 AOAfiSRiAOnaSAF 
&i&#nft6 lft®#fiSRt O^P^As £o^<rs 

[0 115]<2)Mi6 2^>^^>XLi £#;&D 
T, &&8Ri4 00ia5AF <D**0»*#**<fc 

[0116] p^ua^fe, ±&$mw<D7<<)W 

9 0H 0 1 1 0) 7 >T 6 0 Kit^T, SMHMItt 

[0 117] Cftftflf3) 01 9^^om3H^ 
JCJ:5*tt*W*7-f 1 0 0£^\ 
[0 118] 0*> 01 l&tflHl 6fci*?1&J*»#£: 

[0 119] jUmm 1CD*««R» <D#&Ns ttl 0 

[0120] mm6 2\z\t, xm^Rnt-oyz? 

[0 12 1] ASSRutt, #&N> #1 5 0T^>D. 
±C©*««R l ©»»Ni «J;0^<, t^l. 5^ 

[0 12 2] ^rSSRa Rt^Rii^WP^As , 

At \*#\Z8 0/zmT^0> ^LV> 0 
[0 12 3] £0)71- l 0 0t^ 02 0<K Ml 0 

lT^-raiawttft^rrs. 

50 [0 12 4] M6 5T^-T01 l ©7 
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z>zt&<* 0 2Tmxo\z, mmww& 

CO 1 2 5] mi 7*® 9 lT^TSl 6<Dyj 

)v$ 9 o vmmft®. t stm** t, m&£wpte^ z 
[oi2 6] fot> xmrnmoy << )W i o o\*. m 

to 1 2 73 c^j£M4) S2 wt*&®o)m4^mm 

[one] B^fian \zmTm&to#t*t)fcrz9 
Mzim-n^tt-r, 

[0 1 2 9] mnme 10^, &?*jb§6 2, 6 3cdw 

[0 13 0] mC<* it*«6 1055, tt£M6 3, 

6 4cdiwo«»ic, fti;#&»R« tfi-^wmtzmite 

tU £n£*99fc3nHCtH>£'2'£'>:*L» # 

[0 13 1] m**6 2KfcL -O<0*««R*fcil«tf 
[0 13 2] BIX. ttMR6 3fcfci, -®*igaRi 
[0 13 3] ttHN6 4(Cft, -<D&M®R* 

[0 13 4] C<Oyj)V* 1 1 0H 02 2<K i&l 1 

[0 13 5] ZZX. -[>???>XLs 
SRi , R4 ©f«B«)«f*fcr>ViT«Wr*. 

[0 13 6] ^2 KDyjjV* HOiO, 
>*l 5 i-©#SSRi , R< fcftBMWfti:, 04 

jMtftfc &6 8 mi 2#HS) -CTKfftKT**. 
[0 13 7] ±3M>?99>XU *&M?Z>t> * 

mi i 2T^rj;5fc»i#««30«ia:*"r*t*K, * 

flll 1 3T^fcfc5^«^«IJE«^ii^fe. ttfcilffi 

Wttt, All 1 4^t^t<C^:^fco 
[0 13 8] Z.<DVtmx\t* #«»»fl£l*«+#-C& 
V>„ *£T-©£««Ri , R< £SJnLfc. 

[0139] ^o-co^iSRi , R4 zmmtzt* 

fc* *«W»fiEft^»5dB9ttsn, HI 1 lT^t 



(10) #H¥5-1 8 3 380 

[o i 4 o] mi i i £$6 sfcttKrsic, fcsu i 

[0 14 1] fc*. K«6 l©*fi»Ri , R* tt* 

[0142] ztz, ®2 i^zzamKm-^iz. m 

[0 14 3] (SS5SW5) 02 ltt*AH4>g5£JM 
\Ztt&WV&BUL74ft'9 1 2 0£t*T. 

10 to 1 4 4] a 1 1 \ZTfi-rmimfttm~&mz 
[0145] same 20^ >?9?>zu o<i>y 

[0 1 4 6] 9J0)ttftjR6 3^>^^>XU 0-f 

[0 14 7] KKH®ttm6 40<f >y?*>XLi 
£K >XH« 7 n HT&£, 

[0 14 8] £ 2~6 4<7H>y 

20 ££K:«fcoT, 7>fM12 0H S2 4*, &12 1 

[0 14 9] Z.ZX, -T>y>^^XLi -~Ls <ZM> 

[0 15 0] £©7^^6 011 02 44», $6 5T 

^-r®&#& (hi 2#m) s^nr*,, 
[0151] *%mmoy 4 )W \ 2 o<omM&&\t* 
±myj)i? 6 o (ofijawttJcft^T, mmmmmzto 

[0152] mmft&*Q&nmm\z^Tfr%£. 

yj)V$$0\Z$>-DT\t$ 0 2MHzttmz~<D®Mm 
12Z\sfrfofr~2lt*><D\ZttLX, 8 7 5MHzt89 

2MHz<D~mm\zmmmi2 4 t i2 5^»&ut^ 

[0 1 5 3] ^ntCi:D, ~'0<Dffi$mi 2 4, 125 

tvmom&m&mi 2 6&m±m 2 7 
[0 15 4] S£KM6) 02 5\t*%m<D%6m&w 
\ziz*wmm$L74)\>* 1 3 o^r. 

[0155] m 1 1 \z*?mimft£tt!&rrz>m 

[0 15 6] &*«»6 2©^l<D3¥&^ffi&^M«RiB 

^2 s\z^rx^\zmmmmi 3 1 .0111151: 
mm 132, 133 

[0 15 7] 1 3 2, 1 3 3&«gf|@l 3 1 1 

sitss 13 2, 133 t<o*bmmnd 

d= (n + /5) • A - 0 

mm&mzM&vitmMwm<Dmnv&&) x%t>?t 
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0 = 0. 4<hLfc<h#©<MiCgSLT&£u 
[0 1 5 8] ±KE#S1 3 2, 1 3 30^1 5 0 

CO 1 5 93 K»*&«^fc*ii»Riitt, S2 5l:^ 

[0 1 6 0] teCDM*W6 3, 6 4©#J88SR», R 6B 

[0161] ±mm&<Dy 4 )v* 1 3 oa, 02 7*& 
1 3 4 -r^f aiaiwt**"r*. i<? 

[0 16 2] C©3iiB»tttt, 01 1©7^M6 0(D 
(IS 6 5T^T) Kit^T> 3 5T^f 

[0 16 3] ^^T, U^Prj tt, S2 6^T<fc 
5 K&#IJ»<Og&&S«& 1 3 1 0VMlCKMi 13 2,1 

[0 1 6 4] r^T> SlfSl 3 2, 13 3<DgSt9!ft@ 
£±12© <fc 5 fcft«)fcaft fc^ViTRW-r*. 
[0 1 6 5] _tf30«fc*V>T* j3£0#£0. 5£T 

[0166] raia** ^i4i *tu yyjMHtMhbojiL 

[0 16 7] Z<D£tftt>, j3£0. 4tej£»T*&. 
[0 16 8] 02 9K£, 02 5©7^;I^ 1 3 0£^§§ 

vitm#&m&74 fr?&w 1 5 o £^1- . 

[0 16 9] 0*, HI 4fc^"r«J««»t»«rrs« 

[0 1 7 03 1 3 2, 1 3 3, 1 5 1, 1 5 2, 1 5 
3, 1 5 4(^*£MFefeS. 30 
[0 17 1] » 1 a>-»^»*tt«w**«»© 

[0172] 03 0 * 

Q=Zo/Zm=Vo/Vm= 
(Vo, Vm:gfiMWtITTOm k 3 :« 

§mmz&&w tu « (t) *w t k^atsa* 

[0 18 3] C5«<t7^A^©«W>JW»f ott, 
fo = 2 fo'/ (1+Q) - (10) 

mm*mto?z\z*DtL. mm<i >tr-y>x© 40 

5/5 3.^">3>©|S*. a (t) ^^<T^t, £QT 
«ftfi«^H3 3 4>, 8 O-C^-r^^^ 

03 3 icsjsf • 
[0 18 4] fc*5, 03 34*. mwVyffrTi \t, W. 

m*m&<oBL#&&mm*??z&r%h<oT&z. so 



#B8¥5-1 8 3 3 8 0 
[0 17 3] £<D#«»Ri Ba(t 1 3 1 <D 

16 0, 1 6 lfcfib&JitfT**. 

[0 17 4] H3 ltt, g»l©*J^£^*r. 

[0 17 5] £©#|gggRi Bb @lS«ffil3 1<0 
WWfc£l#«fcLT, XMj>y77WI!flfin 6 5, 
1 6 6$EUcira5, 

[0 17 6] SSfim) 03 2J«^O^7^IS^ 

[0 1 7 73 yjj]/?l 7 011 02 1C07^^;H 1 
0©5t^ &&W&62, 6 3, 6 4©8£l©#tt£® 
kAHRn, Rsb , R«iS*^rH2 6fc*"T*5fca 
itll3lC0»i3^0. 4T^*^){4filcSI^S§ 

I 3 2, 1 3 3£fibfcJ&jaT&*. 

[0 17 8] Z.0>y4)V9 1 7 0fc<fctU& 022^ 

I I lT^rw^r)*), a«»«©a*#*fc<. ja 

[0179] aJ6W8) H27*©Uy 

[01803 ^ mttMmttim£mtizvy-7)i> 

[oisi] Kwmmt* vy7)V0%ttimim&m£ 

[oi82] i/3>T*\mmmm<D%}%*n 
mT<D%m<i >v-?>* (2m) tsmm®&9<i 
>z-y>x (zo) t(Dit^±t<hx^<ztrm 

1+k 2 /2 + a (t) - (9) 
[0 18 5] 03 4\ta (t) =0. 0 8©WrT, M^J 

(1 0) ^l^oTMiSMlUfcit 
^n$r^IE'r^<, *&JH*fcS9 3 2MHziCfc 
<5 J; 5 tC, ®^W&^M^j»C9^«0#:^&»:S 1 

5 mhz fE^mmm&^y t ltv^o 

[oi8 6] zn&m&(Dmmt<DM&x&z>?ztb, ? 

[0 1 8 7] 03 5 (A) , (B) , (C) ©§18 
5, 1 8 6, 1 8 7H ^*BiJfW2 0 0 0 A, 30 0 
OA, 4 0 0 0 A<tt0)Wffi&&ttl&ZltTjfirr. 

[0 18 8] ^> Zt\Z£V*fof%mc& 
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mnmmz&x, *&ft&m*h*omii'te^&$\z 

[0 18 9] ms 5fr$m*>frU£5\Zs 2 0 0 0AO) 

it , ftinMW©*3W©Uy^r. 3 0 0 0 
k<m\z\ttmM*#Wi\sTTf ' , r s ' tUK>. 

Jfltt : TL i TaOs £«±<&#tt£®fcfc^£:*<D 
VTRfflfglS^ffij , ftTCmtettXK vol. 
J66-C, No. 1, pp23-30, 1988) 

[0 19 1] ^u^3 6 (A) tC^**^fcNfC0§ 
*»A!B<D»fc£:/n y h hit. 
[0 19 2] ftHik mi 9 0WVV!?mz&Z>#%:, 

mi 9 iw:«tt»fcj:««**^i-. mi 9 2#£R<g 

[0 19 3] HHJ:D#***3e, *?A»tt2 5 0 0 
AftTpm<02&m#i%&U ft 3 5 0 0 A< 

[0 19 4] S3 6 (B) CD&l 9 3H ^2 6^CD^j 
«*«13l££if8l3 2, 13 3(BIW«M.&« 

[0195] 036 (a) , (b) **&mzwm-r& 

t, &mtLT\$, 2 6 0 OA- 4 0 0 0 Aiffitm\Z 

^ zn&, 74n&0+&m\n&*m&t* 
z&mm&mmvw&mmif <9 3 2mhzt4. 4 

/imTfeO, 02 6#jft) T&teflrTStv 0. 06- 
0. D9tt3iZ>. 

[0 19 6] #*Jgfl«, ±8B<0*W«*K:at^< 

[0197] H3 7»*»«©»tt*iBa7^;^a)» 

1 <D-Wf »»tt«ffi*#W» 2 0 0 fc^f. 

[0 19 8] PWK 2 0 1ili®2 0 2, 2 0 3fi 
R»*T?*D, **AlS««£SttT&%&;S&M£ 
SBtffcAlEfcfTCaD* BtJfUi tt, tl^ApO) 
0. 0 6-0. 0 9fflW)ff;£-e»*. 

[0 1 9 93 2:O*«l|2 0 0SH2 5R«H3 2*O 

©3i3i4*tt»i, ^3 8** «2 0 5T3K*r*0<K:£?K 
[0 2 0 0] ft*, ±B<DA 1 £&»£Lfc»&fcte, 

[0201] S3 9«, ±.m&mm<z>&temr<bz#m 



(12) &B§¥5-1 8 3 3 8 0 

22 

^2 1 o&w-r. 

[0 2 0 2] 2 11 ttJftSttff. 2 12, 2 1 3UR» 

[0 2 0 3] Ztl*>\*. Aura?.. 
[0 2 0 4] H*f*JD»*0^»TJ:©«ft*«&i;T^ 
ABttlUMaftHA 1 o«*fc©it««- 

[0 2 0 5] Al©«5/Au©««=2. 7/18. 

9 = 0. M3T*4^ mmmmtt o. 14 

10 3f&LT, MAM A 1 <7)0. 0 0 8 6-0. 0 1 3fg 

[0 2 0 6] C0#M2 1 0£H2 5ftCflB3 2*4> 
AHRn, Rsb , R 8 iJt5SfflLfc»^ffi&7^;^ 

K3 8i3w<^o, hmnkku 

[0 2 0 7] C^3S^f93 *3feJMI& H11W> 

y&9>xu , u , l 3 

[0 2 0 8] B140^ H14K*t«*«»fc#jSrr 
3? [0 2 0 9] 2 2 0, 2 2 1 tt$Wfy*©T-f £n* 

[0210] ^^DXhU^^>2 2 0, 2 2 

i om&r-x ttmvx&z. 

[0 2 1 1] &T-f ^DXhUyW >2 2 0, 2 2 
10>/T*— >Httl 0 0 urn, ^irPXhUy^ 
>t7-Xffi0^$HO. 5mmT&£<, 

[0 2 12] t7Sy^/ty^8 10tttt**£9 

30 ^DXM3y^>220, 2 2 1<ZM>^*>7; 
tt»2nHj:U. 
[0 2 13] mmWl 03 ##£J§#Ite, HI 1*GK 

[0 2 14] H4 1 mi 4fc*TOfc»#£#*T 

[0 2 15] 2 3 0, 2 3 U*z?!f'#lfytQy?'t 

**#&3&Ri , R« <fc93£{fi 
LT, 7-f/^^y8 2±fc*J*l/T**. 
40 [0216] ^7>f^DXh 1 J^^7<>2 3 0 < 23 
l<Z>5fc»£, flHF-8 5-s. 8 5-ismAUTfe«. 
[0217] ^^□Xh'J7^7>f>2 3 0 ) 2 3 
ltt. #3**3 0 0 0A> P6 0iim. ^W2m 

[0 2 18] (L 1 TaOs ) 8 2GDit 

8S€$£ 4 4 7>f^DXh'Jy^>2 3 

o, 23 i©^>w^>m waai*i>* 2. 2 

[0 2 19] &*5, -f>y?*>X£, #>&4>tfy 
50 -fir 8 6- 3 , ■fe53y£/l3>fr— S>8 l-hco-sr-r^nx 
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HJy^-f >2 2 0, 7j)l??y78 2_t<D*m7 
U7sWv-fy<i>2 3 Ofca^^b-SSCtKio 

[0220] mmmi id ®4 2\**&®<d&\ i* 

[0 2 2 2] <X>3^fcfll©«Hg 

*««S*Wc"r*'b<0-p*D. £fc, A f =frs -fap 

[0 2 2 3] ®44QM®£^A 
*ffi#*aWc*tt>Ttt, fap =frs ftyjfrf&mm 

T<fc5tfap <frs tnii^fc. 
[0 2 2 4] £5*r<5^ HWfr&We^fcJ^IC, fa 
p <f<frs ©$SffiTttbx<0«J:ftD, fltaoaifc* 

e^tssswss. assfcttKTfca 

"CSiSfcA f (=frs -fap) ©*£$£fWBabT^ 

[0 2 2 5] I34 5te, Af=frs -fap **3»&JHD 

[0 2 2 6] £«*#£bTtt, 
^flWb&tO. 0 5OLiTaOs iM^CDAl 

[0 2 2 7] ttHftjfttt* El 4 2 K.xfr£5tlim#M 

r ens 2 mzam&nx^ *nfcxa«&ima«* 

[0228] b#u *»fticj:Daa»«rt©a*t) 

2 o dBa±*jwr« i^o«*«tbr»iffct>© 
aatt®mf*ft£bTtt» taamoum 

**fc«n»3fi«l 8 0 amT*MW«5 02tT&5<, ®M 
50^M»CD^», «P»«*««»bV^T**l*n<D» 
*#«©Jfc P = Cp/Cs«im. 
[0 2 2 9] 0 4 5&*V>T* (A) ft A f = 0 C0« 

[0 2 3 03 mm (B) ttA f =1 0MHzCr>*§^T& 



(13) #§8¥5-l 8 3 3 8 0 
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^:^^*ft*rlc, aa*«m (»*2. 5dB#T* 

«!E"r^^«li^ , r^) #2 2 MHz #5 4 0 MHz ^ 
[0 2 3 1] A f ©*ta&±fc*tt«)ra*3ttTV>* 

[0 2 3 2] flWM«lj£«t>eMI3n«. 04 5 

(A) , (B) ^VirMttflOMMIIfiES (H+ 
K*bfc) #19dBrt*&2 0dBfcS»£nTV>*. 
10 [0 2 3 3] CO^-JiCAf ft«B*«i»ttoa» 

[0 2 3 4] @4 5 (C) »A f = 1 9MHz fcb&B* 
©aa#&BIT&&o aaffttrto^MttattlJI* 

£©#£T»2. SdBT&So 
tntt#*rt Uy^ft«lB»«KHi:'ba?), -© 
WTttU yy^ttBlR«©ftl. OdB^ofco Z.tl 

eu<& a f <oiwatt«^fe«flstflr«rt r J ? ^)i<Dmmt 

JioL ^ot, Af«L9MHz#. Afft«lD«* 

^ [0 2 3 5] Z<»m\zMj&<?>bxmZE<!>&5fXmiZti 
oTV>*0*>§H4 5 (C) (DA f = 1 9MHz(D|^ 

[0 2 3 6] £t\ ■4 20ffi3«t«lldM"«*ttS1i 

fls«U 04 6 (A) , (B) T**J:3&IbI»*I* 

"c, ftwa©*«aw;7F3*;/**, *9ak<o«fw 
fi-r >e-^>xfc^n^najftb&. wm^yh-y 
-*7*5*tr*«BbTfrttv>. #*©s3i*ajeb 

fc. *bT, ^©M£04 6 (A) , (B) \Z7Ftt\Z 
30 ftAl/, -f>t?-^>XZ, 2fctf7F3*>XYo 

[0 2 3 7] H4 7fc3fti-J:53MWHW«t 

Z©4*tt«7F5*>X* <>e~^>X(D^ 
MK0>&0*; a5b*&ttx<Bffi"Cfc*. 

[0 2 3 8] 2in6J:Dbxao!>ttft»*T*t*<OM 
fc&JftttteB 4 8 ©<k 5 fcfc*. 

[0 2 3 9] HB*>&fap <f <frs ©fcfflTttbxSI 

[0 24 03 bx«Olfi»«©«*a I bx.u IIS* 
[0 24 1] 

«9] 

f = Vfap xTrs 

[0 2 4 2] ©B&fc#A&fU *S8BWTttO. 0 6T 

a-fe i bxm i i^^JDiOTT^nn f& 

«b&#A»«)««S*t«IWrtU 1 dB£l 

[0 243] Af>19MHztt§^ |bx... I 

^Sfeiilinb, «*wuy^wmii:idBa 
50 ±ttt0JWfl5rctta^. 
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25 



26 



[0 2 4 4] ^ot, lbx.ii l«#qre#ftti>±IR 

[0 2 4 5] ^TKMKHRfcUTffft&T*. 
[0 2 4 63 H4 9lCH3a:|S|i;«k5lC3Wt*tf«*« 

- j (<D rt Z -(O* ) 

Z s = j x == 



* [0247] tmo»iisfia^m«K>i;-y> 

[0 2 4 8] 
[ftl 0] 



Yp=jb = 



6>Cos (60 ft « 2 "(O 1 ) 



[0 2 4 9] t«C«. u^T> 
[0 2 5 0] 3$ 

2 f 1 / VCl.Ll. 



a; 2 ) 



(1 1) 
(1 2) 



CO 
CO 



2n f ..=6> r . vi + i/r 
2 f ,,= 1/ VC.L.p 
a>»p= 2 ^ f .p=6) fB /TTT7T 
7 = C o*/C j * = C op/C j p 



[0 2 5 1] T&£o 
[0 2 5 2] (1 1) , 



★ [0 2 5 3] 
(12) ii0bx«#»5 [&12] 
£ ★ 

Cap' (<W»p 2 ~<0 2 ) ' ((Dr. 2 -<*>* ) 

b x = 

Coi ■ (6) r p 2 -6> 2 ) ■ (a),,* -co 2 ) 

[0 2 54] hUZ>. * [0 2 5 6] 

[0 2 5 5] (1 3) X®bxlCC«*-»A.«ftMttft [&13] 
cote* (bx) /5a)=0^S**0, * 



[0 2 5 7] ♦ [0 2 5 9] 

[0 2 5 8] (13) 5««CftXbfc*3&ta3ft»i« »14] 

Cop * (1 + 1/r) 

bx».« — - 



[0 2 6 0] tUZ>* 

A<tf = ci>r.-a>ti> = 27C • A f 

[0 2 6 2] (15) SCftbx.., tAf/f,.OH« 
[0 2 6 3] HHte^ViT, *fcJ»»K#fc&bx© 



Cas ■ CI + 1/ (r ■ Aw/6j rl ) ) 2 

* * [0 2 6 1] H £T» 



(1 3) 



(1 4) 



(1 5) 



- (1 6) 

[0 2 6 4] ^ot, P = Cap/Co.lC<fcoT^^A 
f /f r.aftMatfftXT** (15) a£CD I 

bx... 1=0. 06<hLT\ 

[0 2 6 5] 

[ftl 5] 



o = 1/ ( Cr 31 +rJ 7TT 0 6 



t) 



(1 7) 
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21 

[0 2 6 6] *«Jtrtt»«»»T**D, £»K£tt 
«, 3 6° Y#y h£«L ITaOj ?tt 1 5?io 



a=6. 6 7x1 0"V (4. 2 2 

[0 2 6 9] 

[0 2 7 0] P» 101ft a = 0. 02£&D* fn* 
9 4 8 MH z <D%14 5 ©*««I«>«^"CA f = 1 9 MH 
z (18) jWaOfttjTViSCtaMWT* 

So 

[0 2 7 13 AfS«*m»*lt MttT#*S 

7) 

[0 2 7 2] r«(HMM«a«flMkk' ajKftKftM 
TSfcft. 3 6° YAyhXfflBOLlTaOi Orl 

k s =0. o 5<Dfet&m^T, flwx»*MMft 

(k J =0. 11) 41 e Y*y l*X«a*L iNb 

Os (k> =0. 17) nrm&X&zts «r*3^6. -a) 

( "Applications for Piezoelectric Leaky Surface W 
ave":K.Yamanouchi and M.TakeucM, 1990 ULTRASONICS 
SYMPOSIUM Proceedings, ppll-18, 1990) 

[0273] 05i tt^fijtr tn&mm&& 
&k> tonws^r. 

[0 2 7 4] ra«IJ3 6° Y*yhMLlTa 
[0 2 7 5] 

»17] J» 
1 

k 2 <* — 

7 



[0 2 6 7] HCDfcfe, 
[0 2 6 8] 
Kl6] 



#$¥5-18 3 3 8 0 

28 

(1 7) 5Stt. 



[0 2 7 6] tlt^fcfe©^§. 

[0 2 7 7] 0 5 lOH^e, 64Y° il^ht41 
0 Y#?h©Xe*L lTaOi Orltt^^^ 
T** ^ietl^C<^n^nr = 6. 8, £4. 4£& 

So 

[0 2 7 8] <3>!IJS0!I1 l®tt« 
£ * *C, 04 2 13 4 3 fc«T3Wt«lO«*fcOV>T 

[0 2 7 9] 2 4 1**3 6° Y-LiTaOa (DHL^M 
&T?3oK>* 1. 5X2X0. Smmfl^SST**. 
[ 0 2 8 0] A*«*&JH*KttftMftM (R^ 
a= 1. 4 7xl (4, 3 

[0 2 9 2] £t£Z. 

[0 2 9 3] 4 1° Yftv hXft&L 1 NbOs C5«^ 
fcfck 7 = 4. 4T&0* ★ 

a=2. 2 7 3 X 1 0"V(4. 5 2 /F- i ) 

[0 2 9 5] fcftft. 50 [0 2 9 6] 



VF-1) -(18) 

«Di ) , it#IBfcfc&Sg (Rsi ) t ^JiR^fiS (Rp 
i ) . mmU&M® (Rs a ) , M3ajffi&&g§ (R 

p 3 ) ©ureiM/w*. 

[0 2 8 1] «*©*«»ttPI^FtS»«2 4 2 

[0 2 8 2] fl^OAMIil^lPWl 80tf 
rm UBI«>«Hfcd<5 0M. 5 OttT&So 

[0 2 8 3] mmnmm<omm(D^mm»^mmt%m 

4. 3 9um (/1*->«£**y7tel : 1 TfcS 
fcfc. ;^->*ttAp/4^l. liim) . &m#M 
8©«»BA8 = 4. 16//m »W->mA 
s/4=l. 0 4 Mm) T&So 

[0 2 8 4] ^n<nojwii*n*n©*Mfl!)« 

(frp , fr»)3Wf«©« (frp =89 3MHz, 
frs = 942MHz) tUZZofc 
A s =V a /frs , Rtf 
Ap=V B /frp 

£0tfc£l&'b0T&<5. Va ««®1&J?3 0 

0 0 A<Z)fc|<D3 6° KxejRL ITaOi 

*Bl*fl>*aT*0, ^IfcWfcV. =3 9 2 0m/s£ 

[0 2 8 5] ±©«dS0!>»tt&M«7 -f M 2 4 0 fit 

gj4 5 (o \z*?&mi$xR^&#&<D&m#&*ti 

*TS. 

[0 2 8 6] &4b\ Af=l 9MHzt^S. 
[0 2 8 7] 04 3*> Apf£tt££;LT4. 3 5 Mm 
t~t%£s Af^lOMHzi^O, K4 5 (B) 

[0 2 8 8] lITOtAl-Cu^^t), flft 
0 0 *9ift*S£*&K 2 4 1 CDX$Ifc£ft 

lexers <fc 5 IC@2©LT&<5<, 
[0 2 8 9] ^tC, te<OEE«S«*ffl^&«-&«)WtC^ 

[0 2 9 0] 6 4° Y^yhX«RL I NbOa 
Ktt, T = 6. 8T?&9 (1 7) &\Z, 
[0 2 9 1] 



[*18] 

7 /F-l) 

★ [02 94] 
[&1 9] 



(1 9) 



- (2 0) 



—543- 



(16) 



5-183380 



29 



30 



10 



[0 2 9 7] C*W11 2) 05 2B*»W®»1 J* 
[ 0 2 9 8 1 H 5 3 tt. 0 5 2 ©0»SfliEe»3»tt*®S 
[0 2 9 9] 054Rtf055tt. 052. 5 3 ©5*tt 

[0300] <^>%mm<DW^ 

[0 3 0 11 itttM*©***"*" *** 

©S-&&0O. £t^T©»*fcia^*'* tL ' fct > 

^[0 3 0*2] Ctlfc*0. aaHI*e*»****»** 

[0 3 0 3] ©^©^S^S*® 8 

[0304] 056 (A) . (B) K** 
t C 1 H^©fcWW#«S i»B««i««T« 

^r5nrr^.^,^ ; 

V». 05 6 (A) . (B) ©*ttWBtt»*fcAltt*« 
g*fcig*Sbfct>©«. 05 7 (A) , (B) , CO k. 

^•r,fc3K3o©*'f:7K#* a *' U5 * . 

[0 3 0 6] 05 7 (A) ttJJ&ilWD-****** 

Zn= 7D, B i / L, A, 



*^t**WT**«* • (c) ,iA 

[0 3 0 7] ^ro±5C#afl:i/fc»^ * 

[0 3 0 9] ^>Vi-y>X«W«flBT»^fc- 
KM©** (05 7«f©*l-l' *6n-n' £T© 

[o°3io] *ttBmn±©«aR»* r 

fcnlOlog (D ift*. 1 ,,, 4tA 
[0 3 11] «,T^K«H±®^ 

[0 3 12] *C W£l*MH±<M>^- :5 '-'* ,Sa 

[0 8 131 ■6 8K«r«e. HK!^»J 
4fl?*ft (Ffr*J©40©*»A, B. C. D) Jfe 

[0 3 1 41 05 8t»*t5CB» 1 « l ** fc ' f;l "' 

[0 3 15] 
[*2 0] 



50 



(2 1) 



[0 3i6] nwzmi****-**-^**"* 

Z,,= VAs B 2 / La 

[0 3 18] 



585 [03 17] 
[ft 2 1] 

- (2 2) 

0 [0 3 2 0] 



Z,,= ,/A* Bi 7 Li Ui 

[0 3 19] (2 1)««2)i«W>«<* ... , 



[0321] 059 (A) tt. 4>M-#>**&im 

Z, Y» 

r= 



[0 3 2 3] 
CSC2 2] 



(2 4) 



[0 3 2 4] k&2>. Z. 



2 + Z. Yp 



50 



(17) 
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31 



CO 3 2 5] CtllZit^ 05 9 (B) • ££te0 5 9 
(C) fcMWb-b' T (2 3) «<D*#&*fcTfc» 

[0 3 2 6] ^59 (B) &#b~* 



[0 3 2 7] 
8fc2 3] 



(2 1) 



Z„= fZTTTYl TPTZTTTTT 



(25) 



[0 3 2 8] £fc*o &#b-b' rt>fc#«£*fc-f * 
-5M>e~^>XZt 2 fc (2 2) *W>MW>*&. Z 

[0 3 2 9] ^T^f >tf-^>X&&#£n, 

[0330] 05 9 (o bmm\z-f>iz-?>xm& 

[0 3 3 1] &IC0 5 9 (B) , (C) ©«fc5fc*«ttfc 

[0 3 3 2] 06 0 (A) «, 05 9 (B) , (C) <D 
»«ttS3SSfc|lt)jgUT¥ttKlffl*n (>2) »!»jK 

[0 3 3 3] 06 0 (A) 0D$j^ SWCgl&U&S 

MaM<D£S«ra±, *fcttit^ij»<o*a«H±*jin^ 
Tttfcafca&fc-r^Heo (B) tSWfffcfc*. 
[0 3 3 4] &fcAJfi;fr«fci£V>B6<D*#* 

[0 3 3 53 05 7T*l/&3«)*«l!fi)tt*l:j» 

fei^tit, fn^nse i (A) . (b) , 
(o (Djj&dmztiZo 

[0 3 3 6] 06 1 (A) H05 7 (A) IZMfcTZte 

[0 3 3 7] ftfltK:BI6 1 (B) «05 7 (B) 0), & 
£06 1 (C) K05 7 (C) ©g^^^T^S. 
[0 3 3 8] 06 1 (B) ®«^ttPim^Mna)« 



[0 3 3 9] 06 1 (C) <&^KJ:M^«Jm#JB*<&* 
[0 3 4 0] ®^&&0U 2(D#|j£ 



10 [ 0 3 4 1 ] 0 5 2 WmWOn 1 2 HJ&09l£fc*3¥& 
^Bifc? ^^2 5 0 CDj^^J^Sr^-r. 
[0 3 4 2] CO*tt*iBi!t7^^SftMt*t, 

[0 3 4 3] 300ift^lKAfW (Rsi , RS2 , R 

ss ) 1 3*D<D&mm#m& (rpi , rp 2 , r 

[0 3 4 4] C.n&C!)6t3©*»Wi*fcHPfi (9 0 
A*m) OTBETfcD. (10 0» fcB 

20 CV&Zo 

[0345] zmmtemmziikTzstemmm 
[0 3 4 6] s^S0MS:«i o awmr&z. 

[0 3 4 7] @#NK&&£ (Rsi -Rss ) te-r^T 
nUft^OMJBMJI (As) As =4. 19 

[0348] mm#m% (rpi -Rpa > ora 

am, :nt^OTAp = 4. 38 tf mtLU 
*o 

[0 3 4 9] Jfc«<B#&£bT, £<2#l/£lC#t-*t£fc 
*j££06 2^-To 
[0 3 5 0] H5 2fttfH6 2 0P5#IC3V*T, -f>t! 

7H^^ >X Yd T^$tXSM^JJ»©-jg^^»i4 

[0 3 5 1] 3 6° Y%y hXfe&L 

iTa0 3 *rV±\Z&&3M&i#m&tVT3 
0 0 0 A<Z)A 1 ^l«/^->«lT^5, 
40 [0 3 5 2] 05 4^ %Wl2 5 lte05 3toy*fr9 
2 5 0<&W$£^rfo ®&2 5 2fct0 6 2V>mkQ>y4 

[0 3 5 3] #K0 6 2 0^<Z>;7^;i^k:£^T, # 

(3) <orH^^>xYp -c«sn*afi:w*ti« 

XY P 0Dttft/^<Ufc^oaa»tt*H5 «2 
50 ^5. ^T, W07F$^>Xlfil/2«i:U< 
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(18) 



1 8 3 3 8 0 



33 



34 



[0 3 5 4] 06 1 (A) ©g*^ic#*r£iys 

[0 3 5 5] «SS0U 3) 06 3tt, #891031 1 3 
[0 3 5 6] ^<7)^^M&7^;^^ 06 1 (B) 
[0 3 5 7] ^©#tt®iS7^M2 6 0H 05 4 

[0 3 5 8] C&Nfflll 4] 06 4*1, *%Ml4 

[0 3 5 9] 06 1 (C) 

\Z^?Mlttmz&^tcb<DX&Z> 0 
[0 3 6 0] Z0%L&&mtfLyj)V?2 7 Oh. 05 4 



[0 3 6 1] CH^l 5) ^*^<0^1 5^Jg^ 

\zu%&&3m®.y << )vz\z^Tms s&ime 6^ 

[0 3 6 2] (D»SMO«ll 

[0 3 6 3] &i&#&K£tt£*fAM&£ 

*>x#k:^@u m\umv&umztthT\mw* 
io *m>p*M> mm<D&Mfflztti>T\t* ?>#2*> 
x^u^it^ctiz^ozn^m'f-m^/uf^m 

[0 3 6 4] *%®(Dfi%%\Z'O^TmmTZ>. 
[0 3 6 5] ®*$g9tt>W£ 

06 5tca^i:^JS5^n^n*^^ (frs , 
[0 3 6 6] "T, ^J^^§OTH^^>X^ 



Yp = g + j • b 



(26) 



[0 3 6 7] 



Z. = 



+ 3 



g, b, 



r : 

[0 3 6 8] CCO<ko\ZUfe?Z>£ 

[0 3 6 9] M»^SCD7H^^>XY, 
*>X#b (0 6 9 *#;&&) £^ifc&frp Tit 

wap to <^) tfcs, fap &±i?n^t>mzf+\zte 

[0 3 7 0] Yp 0n>^^>X3^g (06 9 

*<£-/&&&) l^lcfap TM^^tD, fap £ 
MZZtimizM&L. l$*K0Kjfi^Vvr^<. 

[0 3 7 1] ftr3>^*>X#gKi+#Ml/a>££fc 

[0372] mm&m®^ >v~y>xftz. ©u 

7**>X#x (06 9^©^) tt, 7K5*>X£: 
tt5£T&^i£&frs T0£&D, £#ISM&&fas T 
9, <*5K+a>5 — JRF#fc«*, fas &± 
TtiHW^ 5 0 ^ifi^V>T^< . ★ 

1 0 0 

S„ = 



30 



40 



1 00+r+50r -g+2500g 



- (2 7) 

★ [0 3 7 3] £fc> S^rHO^e^^tnUT^) 

R^mmmmas rm^m^tv, ^nahT#* 
[0374] rhgtmmz+omvfrtzwK 

[0 3 7 5] ccx. yj)V*®&*ft%1t*b\z\£. m 
&&frs £}m-&bh<}m%&**>*L^>£t&& 
[0 3 7 6] 0 6 9 0l : mz±<D'f>V-?>Xs 7 H 

[0 3 7 7] fap Mrs £ 0 , *n&> 

[0378] m®&*>hwp>ftu&*>\z* mmr*&(»ft 

[0 3 7 9] ^T, 7YMil/TOa»WtttSti 

[0 3 8 0] 
[»2 43 

- (2 8) 



[0 3 8 1] 

[0 3 8 2] C^T, r>0, g>0t*§OT, (2 
0, 20 1 og I Sn I T*Sn*jfXWfet>»*bT 



5(7 



[0 3 8 3] ftoT> r, 

co 3 8 4] r, Bftft&gm&xmmzm&t 
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35 



[0 3 8 5] g}3 (B) n 

[0 3 8 6] n \mmnm(on%mi»^ammnm 
[0 3 8 7] ^, n)wffim\z&*m&mmwmm 

r= 1, • p« / (Nj 

tt&z. 

[0 3 9 1] ^JM^SORD^ Ip * o i 

g=N P -W- t/ (lp • p, ) 

[0 3 9 2]^oT, (2 8) ^i^^#AS*iCi3* 
r+50r • g+2500g 
= 1, • p, / (N. ■ W- t) 
+ 2 5 0 0 - N- 

[0 3 9 3] (3 l) a<kt>, B^JW««««reagi 

sip *^<, *«Np tfi&tom* mz&mzzb&tf 
tozzttfttfrz. »\z. l. zip <i, Np /n. 

r = 5 0 r • g + 2 5 0 0 g = 



[0 3 8 8] ftfcx = 0©*iL>W**jfi»Tttr = ri 

[0 3 8 9] Mlil^8807F5^>X03> 

Xl/ri fcJtWT&. 
k [0 3 9 0] ^, ffi^«ffi0«ffil&©£iMS£p. , « 

W- t) - (2 9) 



(3 0) 



+ 5 0- (1, Xlp ) • (Np /N, ) 
•W- t/ (U • po ) - (3 1) 

[0 3 9 4] £11^ ClOM^ViTMi^Sc 
[ 0 3 9 5] ±E (3 1) ^Cl^Vit, r = r 
. ( r . : B^«^SS«)«aaSt) g = 1 / r P 

(r P :WM<onsaesK> 

+ 50 (r, /r P ) +2 5 00 (1 



/rp ) 

£&£o ft^T, (r. /r, ) <1, fiP^r. <r 0 ♦#&£o 

v&n\*ft?s&iko#±\mmT?%z><. [0397] $ e> tt»^m«^^bT^s^sR(0B 

[0 3 9 6] ft*5> £<D#&1, £*i:B#<«>ii€f*i: 5/? m&W.PM<Djj& t , , i^OI»©#&tp (3 
*ta«i9*fcJ:*^*SS©QttT&ffl*, [0 3 9 8] 

r+50r • g+2500g 

+ 50- ( 1 . / 1 p ) • (Np /N. ) 
'W - tp / (1p ■ Po ) »■ (3 2) 



tp /t, 



= 1. - p. / (N. • W- t) 
(tp /t. ) +2 50 0 - Np 



[0 3 9 9] Cco^tCfeSia^^^ (po., pop) 

ilt7^;^^o, po,/pop<i tr^rii'bW 

[0 4 0 0] ®»OT1 5®«|J$ 
[0 4 0 1] 065 \t*&W<nm 1 5 £KM<Z>aM£«Ii 
[0 4 0 2] gJ6 6teg|6 5<D®»*«^#fl:bfc* 
[0 4 0 3] fflV>fcHm&&2 4 1te3 6° Y#yhX 



50 



LiTa0 3 fiWtt3 0 0 0AOAllT! 

[0404] fle*», ig^JB, ttMN^k:. w&mmv 

mo& 1 . = lp =9 0 Mm, *t»Np = N, =10 0 

Mr&z<D\zftu *nmwv\t, &#m&. 1. =4 

5 Ainu Ni =2 0 0*h 1 p =180 wm, 

Np =S0MtLft 9 1 P > 1 • *C&D> Ni >Np T 
I. /lp =0. 2 5&t;Np /N. = 
0. 2 5T*5, 

[0 4 0 51 z_(D$f. tt#t.ma&ow:M*m\z&* 
%WMmmo>mm®mco \mt>^^o\zvrc. 

[04 0 6] m 6 6 <Z>g£&2 8 1 tf*%ttft|0>tt& « 
*£2 8 2#&*^C0#&T&£o a6*Ttta*3&«2. 5 
dBT$>ofet)CD^^^^ < tr)2. OdB^O, 
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[0407] **j£«si©«^, r^mam®* 

[040 8] »±0>9tlM®*£, 1- =3 0ttmi^T 

THftarana*, n =300 MmM±ti^iiaf 
[0 4 0 9] £*JW<D«^&iri£Ttf, &*JW<a 

So 

[0 4 10] ftfc, ft^ffi£«&<z>^£»*JI^S« 
[0 4 11] £0*rtfcJ;oTfe„ ±B«fi«©«^t 

r«ic, aa»*©»*£^&<T#*. 

[04 12] 

jitiwn* L#*aa»w£jfctf* m 
[0413] w*£ 2 iw^^fcj;n^ mm 1 <omm 

[0414] mm 3 ©swicjciiit mm 1 <o$zw 
tjt^T* aa«*«£«&*< aa« 
«M»£aftK««c^ffl««. L**, mm 2© 

[0 4 l 5] »#*4©»WfcJ:*xtf, «£fc©fc©i;:Jt 
[0 4 16] mm5©5WIfcJ;ntf, f??M©^afc&M 

a±«^r*2:i:««a**. mm 1 ©swiicifc 

[0417] m&B6<o«iWtej;ntf, Mnioam 

[0418] m#m7 osmtzxtitt* m&mioftm 
«b u y < was tawa**. 

[0 4 19] «*3H8Xtt9<0«98fcJ:ntt, 

[0 4 2 01 WWI10, 11, 12©««fcJ:ntf, 

to**. 

[0 4 2 1] m»l 3»517©JM!lcJ:n«. 51$ 



(20) W5-1 8 3 3 8 0 

»«^»H«xtxaa#«<oa*&^i3tis: ^^^^ 
<, i»ot)©fctt^Taa»i«ft*»r*ct#«Bji 

[0 4 2 2] mmi 875M3 0 ©JMHfcJrfltt 

aa»*©**£*3 < rs c 

[0 4 2 3] mm 3 175S3 3«iB«CD$fc?l!K: «fcft 

tf, fle*©t><oKjt^T» aa#^#iE&&tfaa# 
3 aa»«©a**^&<-r 

[ase^ffi#^siW3 

[HI] *«W©»tt«M7^;^©BClHT»*. 

W2] #m#*mKit74)w®»o£*mi&**? 

[04] -*F#»tt«W**«i©-f >t?-y>x]fe 

[06] H4 2<0«*O5Ht*W«7>f;^ftttW"r* 
[0 7] ^«»t-f >^^>x*SWc*ttiiUfe»^ 

[0 9 ] ttMM«M©aa<m©llD AM3Fft« 
a? [Hi o] i[^Jfi8*igS©aa#tt©ransft#tt*^ 
[0113 W©#tt»ffij67 -/ om l §*!I&0!1© 

[012] 01 107-f^©M»tt*wtBT* 
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